Vascular obstruction of the hindlimbs was diagnosed clinically in 15 horses, and was characterized at necropsy in eight of those horses. The condition was identified as an incidental post mortem finding in two additional horses. The principal clinical signs in affected horses were progressive exercise intolerance and hind-leg lameness. At post mortem the oldest lesions were located at the aortic quadrifurcation and in the distal portions of the femoral and internal iliac arteries, and consisted of partially or completely occlusive masses of well-organized and well-vascularized fibrous tissue, occasionally containing hemorrhagic or degenerate areas. Proximal to these organized masses, large unorganized thrombi were often present. In the region of the occlusive masses, the tunica intima was obliterated, except for the internal elastic lamina which usually remained intact. The tunica media was largely unaffected, except for ischemic necrosis of the media in greatly distended arteries or under thick plaques. The pathogenesis of the lesions is unresolved. The lesions may result from organization of strongyle-related thromboemboli or the inciting cause may be progressive enlargement and organization of spontaneously developing fibrous intimal plaques. Hypercoagulability of the blood may have contributed to thrombosis in one mare with the nephrotic syndrome. Routine examination of the aortic quadrifurcation and its major branches is recommended in order that subclinical changes may be detected and the natural history of the lesion elucidated.
Thrombosis of the terminal aorta and the iliac arteries of horses has been recognized for many years. In much of the early ' 8 2 2 2 3 2 7 vascular obstruction of the hindlimbs (usually referred to as aorticiliac thrombosis), was said to be a fairly frequent occurrence in horses. More recently, the incidence of this condition has been reported as 1.0 to 1.5% of racing thoroughbreds in South Africa.2 While the lesion is still commonly described in textbooks'-'% ', 1522032' and case reports continue to appear (table I), little has been added to our understanding of the etiology and pathogenesis of the condition in this century.
The clinical presentation of affected horses is one of exercise-induced hind-end lameness. The lameness may be uni-or bilateral, but, even if very severe, disappears after brief rest.2,'2. 28 The affected limb(s) may be cool, fail to sweat during exercise, have a diminished digital arterial pulse, and have decreased filling of the saphenous vein. The clinical diagnosis is established by rectal palpation of the aortic quadrifurcation, where the thrombosed vessels may be enlarged and firm, or may have decreased pulse pre~sure,~ and by careful palpation of the contour of peripheral arterial Suggested causes of aortic-iliac thrombosis have in-cluded embolization,I2 systemic infection such as influenza or strangles,', 12. 15.26 S trongylus vulgaris infection, '. 12.20 trauma to the back due to falling or parturit i~n ,~' and endothelial damage due to the turbulent blood flow and mechanical stresses which are assumed to occur during racing.2,28 Other suggested risk factors include sex (higher incidence in intact males), hereditary predisposition, and the use of blood coagulants to treat epistaxis.' It has also been suggested that aorticiliac thrombosis is an analog of thromboangiitis obliterans (Buerger's disease) of man.''. 41 Most authors support the theory that vascular damage by migrating larvae of S. vulgaris is an initiating factor, but others2,3.28 point out that while strongylosis is a common affliction of both light and heavy horses, aorticiliac obstruction is rarely seen in heavy horses; it is primarily a disease of race horses. Though affected horses are said to have recovered following treatment with sodium gluconate, with or without fibrinolytic enzymes,6, 31,43 the most valuable therapy appears to be continued exercise to maintain collateral circulation. However, the prognosis is usually guarded to hopeless, particularly in cases with bilateral involvement. 238 Authors ~ The purpose of this paper is to present the gross and histologic findings in a series of horses with acute, subacute, or chronic obstruction of the vessels supplying the hindlimbs, the lesions of which have not been documented in detail to date, and to consider alternate pathogeneses.
Materials and Methods
The signalments of affected horses are presented in table 11. The 17 animals represent 4.2% of 332 horses examined at the Ontario Veterinary College from I977 to 1983 for reasons of poor performance (other than that due to demonstrable musculoskeletal lesions) and/or signs referable to cardiovascular dysfunction. A clinical diagnosis of aortic-iliac obstruction had been made by the refemng veterinarian in nine horses.
The horses necropsied (eight horses with vascular obstruction, and one horse [no. 161 with renal disease and incidental aortic-iliac thrombosis, plus six control horses with clinically normal vascular systems, table 11), were humanely killed by intravenous injection of a barbiturate overdose. One horse (no. 17) in which aortic-iliac thrombosis was an incidental finding, was found dead. Routine necropsies were conducted, plus dissection of the cranial mesenteric and ileocecocolic arteries, terminal aorta, iliac, femoral, brachial and cerebral arteries, and their main branches. The arterial tree of all four limbs was dissected distally to the level of the medial and lateral palmar digital arteries. Tissues were fixed in neutral buffered 10% formalin and were then routinely processed and embedded in paraffin. Six pm sections were cut, and stained with hematoxylin and eosin (HE). Additional sections of arteries were stained with one or more of a variety of stains, namely Verhoeff s elastic, periodic acid-Schiff (PAS), reticulin, Masson's trichrome, phosphotungstic acid-hematoxylin, Martius scarlet blue, and Movat's pentachrome stains. Frozen sections of some of the formalin-fixed vessels were also stained for fat with Sudan IV.
Results

Clinical findings
Results of clinical examination will be presented elsewhere (Physick-Sheard and Maxie, in preparation). In brief, most affected horses had a history of chronic, progressive lameness, though an acute onset of clinical signs was seen in two horses. Mean age of the affected horses (excluding horses 16 and 17 in which aortic-iliac thrombosis was an incidental finding), was 5.2 years at the time of presentation. The mean duration of clinical signs attributable (retrospectively) to the vascular lesion was 6.0 * 6.8 months (mean f standard deviation, range < 1 week to 24 months). The group consisted of five intact males, nine castrated males, and three females.
Mildly affected horses showed mild lameness at fast work and tended to fade under pressure. They would seem normal when pulled-up, usually had gone undiagnosed and had been treated for mild back problems or for stifle lameness, or had been mistaken for "dishonest" or "common" horses.
More severely affected horses were sound at the walk and trot, but faded rapidly during work or pulled-up and may have appeared to have "tied up." Various degrees of lameness were seen during exercise, while after work reluctance to put a hind leg down and a tendency to cow-kick were seen, often with considerable discomfort exhibited. On close examination immediately after pulling up, the affected leg was cool from the mid-gaskin distally, and there was variable sweating over this limb. There was no palpable pulse in the digital artery and there was slow filling of the saphenous vein. In stallions a tendency to jerk the testicles up and down was sometimes seen after work. Gluteal muscles occasionally appeared reduced in bulk. The horses were clinically normal 20 to 30 minutes after exercise. Except for horse 14, which was lame at a walk after an acute onset of clinical signs, affected legs were not obviously ischemic at rest.
In most horses, both hind limbs were affected to some degree. Forelimbs were normal. Serum muscle enzymes were within normal ranges in affected horses both before and after exercise, except for horse 14 in which there was acute severe hind limb muscle necrosis. In this horse, serum creatine kinase and aspartate aminotransferase were markedly elevated at the time of presentation.
Palpable abnormalities were detected in all affected horses on rectal examination. These consisted of a firmness of the aortic quadrifurcation and/or of the distributing arteries of the terminal aorta. Asymmetry was often detected and internal and external iliac arteries were often pulseless and enlarged. Two horses (1 6 and 17) did not have typical histories of exercise-induced lameness. Horse 16 was azotemic and had the typical features of the nephrotic syndrome, namely proteinuria, hypoalbuminemia, anasarca, and hypercholesterolemia. Horse I7 was found dead at pasture.
Gross pathology
Control horses: The arterial systems of the control horses were grossly normal, aside from the presence of tortuous strongyle migration tracks in the intima of the abdominal aorta.
Affected horses:
The vessels most consistently involved were the quadrifurcation of the terminal abdominal aorta and the iliac arteries down to the level of medium-sized muscular arteries, such as the internal pudendal, muscular branches of the femoral artery, and the tibia1 arteries (figs. 1, 2), (table 111) . Obstructed vessels were often greatly enlarged, up to two to three times normal. In horses, 2, 4, 6, 13, 14 and 16, other arteries were unaffected, namely other abdominal and thoracic branches of the aorta, brachial, carotid, and cerebral arteries. Aside from the presence of tortuous intimal tracks, lesions of S. vulgaris-induced verminous arteritis were absent from six of the ten affected horses; active verminous arteritis was present in the cranial mesenteric and other arteries of horses 1, 7, 10 and 17. Aortic-iliac lesions included partial to complete occlusion of arteries by firm, white fibrous tissue, occlusion by light yellow to tan laminated thrombi with or without peripheral organization, and fibrous plaques covering part of the circumference of an artery ( fig. 3) . The process often appeared to be multifocal, involving several separate sites in a vessel. In general, the most mature lesions, i.e., firm, fibrous tissue, were present in the more distal portions of the arterial system, i.e., distal femoral/popliteal arteries and internal iliac arteries. Lesions were bilaterally symmetrical in some horses, and were without symmetry in others. Red or white unorganized friable thrombi which were not adherent to the endothelium were often found proximal to the organized lesions, and in a few cases the thrombi united at the aortic quadrifurcation as a mushroomlike luminal mass. In many cases partially organized plaques in the terminal aorta were covered by white friable thrombotic material with an ovoid cranial end which protruded into the aortic lumen. These aortic brachial) of all horses, and did not appear to be appreciably thicker in older than in younger horses. The thickenings consisted of fibrous connective tissue, smooth muscle cells and glycosaminoglycan ground substance ( fig. 4 ). Inflammatory cells were generally absent from these plaques. The endothelium was normal, and the plaques were not obvious grossly.
Elastic fibers did not form a discrete internal elastic lamina in the normal aorta, tending to be somewhat concentrated into an internal layer which was multilaminated, irregular in thickness, and somewhat fragmented in appearance. The internal elastic lamina was more prominent and discrete in the large and mediumsized muscular arteries. The thickness of the tunica media varied about the circumference of a section of aorta or aortic branch artery; elastic fibers, collagen and smooth muscle were distributed fairly evenly throughout the media.
Tortuous aortic tracks due to S. vulgaris migration were present in the aorta of most control horses. The most recent tracks consisted of clumps of fibrin in the aortic tunica intima. Somewhat older tracks had an endothelial covering over the fibrin clump. Still older tracks contained focal accumulations of eosinophils primarily, with occasional lymphocytes and macrophages. Fibrin was not present in these older lesions.
Intimal bodies32 were present in medium and small arteries throughout the body of control horses and were most prominent in abdominal, especially intestinal, arteries.
Affected horses: As noted grossly, the vessels most severely affected, to the point of total occlusion, were the major muscular branches of the internal and external iliac arteries, i. e., internal pudendal, ventrolateral caudal, cranial gluteal, and umbilical plus the internal iliac itself at its point of division, and the major branches of the femoral, namely the popliteal, caudal and deep femoral, and tibia1 arteries. The lesions in these arteries consisted of well-organized, fibrous connective tissue which had obliterated the arterial intima and occluded the vascular lumen ( fig. 5 ). Macrophages laden with hemosiderin and lipofuscin pigments were commonly present in this fibrous tissue. Numerous small irregular vascular channels were usually present within the fibrous masses; some of these recanalizing vessels were well-developed small arteries ( fig. 6 ). The internal elastic lamina was occasionally partially disintegrated ( fig. 7 ), while the media was usually unaffected; in a few vessels the media had increased vascularity ( fig.  8 ), and in some cases was irregularly mineralized. Adipose tissue was occasionally present within fibrotic 2 ). Muscular arteries distal to occluded arteries, e.g., digital arteries, were usually grossly normal. The left external iliac vein of horse 16 contained an 8 cm long X 3 cm diameter white occlusive thrombus which was attached caudally in the vein and was free cranially. Skeletal muscles of the hind legs were grossly normal, except in horse 14 in which there was extensive necrosis of the semimembranosus and semitendinosus muscles, and of the digital flexors and extensors.
Other lesions thought to be incidental and unrelated to the vascular lesions included: colitis, pulmonary congestion and edema, fibrous tags on liver, diaphragm, and lung due to S. edentatus migration, gastric granulomas due to Draschia sp infestation, a myocardial scar, and a high ventricular septal defect. Multiple minute white foci with a glomerular distribution were noted in the kidneys of horse 16. Horse 17 had a very large gastric squamous cell carcinoma with extensive metastases to spleen, liver, diaphragm, lung, heart and kidney.
Histology
Control horses: Focal to diffuse intimal thickenings were present in most arteries (e.g., aorta, iliac, cerebral, masses, but fat was not a usual finding. The plaques were often irregularly mineralized. Osseous metaplasia occurred within one organized mass ( fig. 9 ). Large amounts of mucinous ground substance were present in some of the masses. There was generally very little inflammatory cell reaction within the masses. Occasionally, fibrous tissue bridged the arterial lumen creating separate vascular channels. Distal to the obstructive lesions, the arterial walls were usually normal, although occasional focal fibrous intimal plaques partially occluded the vessel lumen ( fig. 5 ).
Proximal to the organized, obstructive lesions there were often fresh, unorganized, fibrinocellular thrombi and/or additional large fibrous plaques. Some of the masses were occlusive, dilated the artery, and consisted of a central core of laminated, amorphous, eosinophilic material surrounded by a capsule of intimal fibromuscular proliferation and vascularization; these appeared to be organizing, fibrinous thrombi ( fig. 5a ). Other masses consisted of non-occlusive plaques with central cores of degenerate material, and an endothelialized surface facing the remaining eccentric arterial lumen: these could be interpreted as either organizing thrombi or as intimal plaques undergoing internal hemorrhage, degeneration and enlargement ( fig. 10 ). The arterial lumen adjacent to these masses was often occluded by unorganized thrombotic material. Recent hemorrhage was apparent in some of the plaques.
The smooth muscle cells of the inner third of the media had disappeared below extensive, thick masses in the terminal aorta, presumably due to pressure atrophy and ischemia ( fig. 11) . Similarly, the smooth muscle of the inner media had been removed in the greatly distended and occluded internal iliac arteries of some horses.
Myofibers in the left hind limb muscles of horse 14 were in various stages of degeneration. Masses of fibers were acutely necrotic, occasional fibers were mineralized, and there was massive infiltration of macrophages in some areas. Early fibrosis was underway in several areas. Thrombi were not found in arteries within the infarcted muscle.
The thrombus in the right external iliac artery of horse 17 was not organized, and was likely a thromboembolus from the thrombosed cranial mesenteric artery: a similar thromboembolus in the colic artery was undergoing peripheral organization similar to that described above in branches of the iliac arteries of horses with typical aortic-iliac thrombosis. The thrombi in both sites in horse 17 consisted of laminated amorphous eosinophilic material containing numerous leukocytes, most with karyorrhectic nuclei, but eosinophils were rare, and no larvae were found. The iliac thrombus distended the vessel greatly, causing ischemic necrosis of the inner media. No carcinoma cells were found in any of the thrombi. Verminous arteritis of the cranial .. ... mesenteric artery in this horse was characterized by surface thrombi incorporating larvae, infiltration of the intima and media by eosinophils, neutrophils, macrophages, lymphocytes, and plasma cells, and fibrous scarring of intima and media with resultant thickening of the arterial wall.
Tortuous tracks due to S. vulgaris migration, fibrous intimal thickenings and intimal bodies were noted in most affected horses, as in control horses. The nephrotic syndrome in horse 16 was due to membranoproliferative glomerulonephropathy of unknown origin.
Discussion
Our affected horses were primarily young male or castrated male racing standardbreds. This breed distribution is probably a reflection of our practice population rather than an indication of a breed predisposition. Aortic-iliac thrombosis in thoroughbreds has been reported in South Africa, primarily in young racing male^^-^; again, this is probably a reflection of the practice population. Aortic-iliac thrombosis has been reported in many breeds of horses (table I) , but has been detected most commonly in racehorses, perhaps because of the maximal performance expected of such animals as well as the close observation under which they are maintained. In general, light horses appear to be more commonly affected than heavy horses. 28 Though the diagnosis has been made in animals from 2 to 20 years of age (table I) , there is a preponderance of young horses. This may reflect the population distribution, particularly for the racehorse. Alternatively, the lesion may not become clinically apparent in older, inactive horses. Since partial occlusion will only cause clinical signs when maximal performance is required, affected horses which are not raced may not exhibit clinical signs until vascular occlusion is very severe.
While aortic-iliac thrombosis has been reported in both males and females, there is a greater incidence of the clinical disease in males. This is evident from the present report (5M:9CM:3F) and from a previously reported series.2. The reasons for this sex predisposition are not clear. It has been suggested that hormonal effects may be important,* and sex predisposition to different types of vascular disease has been identified in man. In this case lifestyle may be more important than hormonal influences.
Collateral circulation may be more efficient in females than in males, as is evident from fig. 1 . With the distribution of thrombi found in this typical case, major arterial supply to the hindlimb could only occur via the caudal superficial and deep epigastric arteries and the caudal mesenteric and cranial rectal arteries. Collateral flow could also occur via numerous pre-existing anastomoses between small muscular arteries. However, in the female, the ovarian and uterine arteries also provide effective collateral flow to the hindlimb via anastomoses with the urogenital artery and thence internal pudendal to deep femoral arteries. Vascular obstruction would need to be extensive therefore, before clinical signs became obvious. Mares are also more likely to be retired to breeding in the event of poor performance or an obscure lameness, so that the condition may be underdiagnosed in females.
An hereditary predisposition to aortic-iliac thrombosis has been suggested in one report, in that an affected stallion produced six affected progeny, and one mare produced four affected progeny.2 There was no hereditary predisposition found on examination of the pedigrees of our group of standardbred horses.
The clinical findings in the present series are in agreement with hindlimb vascular obstruction described by others.l,2.9. 12, 15,17,18,22, 27.29 Most of our horses fit the common clinical pattern of recovery from lameness following a brief rest. Horse 14 was unusual in that he was presented with an acute left hind limb lameness of the "supporting limb" type, and had prominent necrosis of muscles in that limb due to acute thrombosis of the left external iliac artery. The absence of clinical signs of disease at rest in horses with aorticiliac thrombosis is surprising in view of the almost complete occlusion of internal iliac and femoral arteries, but may be explained by the observation that only 25% of an artery's flow capacity is needed to maintain tissue function at rest,45 and by the development of collateral circulation in response to repeated exercise demands. These mechanisms allow the vastly increased flow which normally occurs during exercise to be approached. l 4 The gross findings at necropsy are also consistent with previous descriptions.1 -3,8. 10,12,17,18,22,25-29,40 Th e large thrombotic mass at the aortic quadrifurcation is often attached to organized masses in the internal and external iliac arteries. These masses often extend to the bifurcation of the popliteal artery, but do not usually extend far into the tibia1 arteries or muscular branches of the femoral artery. In horses 2 and 7, thrombi in the terminal aorta were not attached to the iliac thrombi, implying a primary aortic origin. Extensive myonecrosis has previously been reported in one case. 26 It would appear that acute embolic episodes, at least of sufficient magnitude to cause clinical signs, are rare.
Our histologic findings are similar to the descriptions previously r e p~r t e d~.~, 18. 19,26,40 though only one report provides photomicrographic documentation." Our findings add information concerning the development of the lesions, although their etiology remains obscure. The most organized lesions are present in the terminal aorta and distally in the iliac arterial system, that is, the popliteal arteries and branches of the internal iliac arteries. Lesions appear to develop centripetally in the iliac system in most cases. The aortic masses are contiguous with, and appear to originate from, these growing iliac thromboses in some cases. In other cases, the aortic masses are well organized, at least at their points of attachment, and may represent older lesions. One or both external iliac arteries may be involved but both internal iliacs are usually involved. This distribution of lesions is compatible with the lodgement of thromboemboli at the points of arterial division with subsequent organization of the emboli.'' The mass at the aortic quadrifurcation may be the source of these emboli; this appeared to be the case in horse 14 in which acute thrombosis of the left femoral artery resulted in extensive muscle necrosis.
The role of S. vulgaris in the pathogenesis of aorticiliac thrombosis remains contentious. Most of our affected horses had little evidence of verminous arteritis, but this does not preclude a previous episode of strongylosis, since even extensive arteritic lesions may resolve. l 3 Authors critical of the strongylosis pathogenesis of aortic-iliac thrombosis2, 3 3 28 emphasize the absence of typical histologic findings of verminous arteritis in affected vessels, namely larvae, eosinophils, and other inflammatory cells. Other authors have also recorded the absence of lesions of arteritis.
Most horses are infected with S. vulgaris2' but the cranial mesenteric artery is the predilection site for larval m a t~r a t i o n~~; larvae rarely migrate in the aortic intima as far caudally as the aortic quadrifurcation or the iliac Thus, on the basis of the parasite's usual behavior, and the absence of evidence of migration in the affected sites, direct causation of aortic-iliac thrombosis by S. vulgaris appears to be unlikely. However, S. vulgaris could be an indirect cause of aorticiliac thrombosis by giving rise to thromboemboli which subsequently are organized and lead to arterial occlusion and further thrombosis. This possibility has been suggested previously'' but has not been implicated by most authors who favor strongylosis as a cause of aorticiliac t h r o m b~s i s . '~~' .~~,~~.~~ Most thromboemboli in horses with verminous arteritis occur in the branches of the cranial mesenteric artery where they often give rise to colic.2'.33 Horse 17 in our series is the most likely example of strongyle-related acute thromboembolism of an iliac artery; this is also the only animal which did not exhibit thrombosis at the aortic quadrifurcation. Although extensive verminous aortitis is uncommon,34 it could, if present, give rise to thromboemboli to the iliac arteries. Many of these thromboemboli would probably be removed by fibrinolysis, others could be incorporated into arterial walls as plaques, and some could give rise to aortic-iliac thrombosis. The observed incidence of aortic-iliac thrombosis may be artifically low for a number of reasons: mildly affected horses could be asymptomatic, clinical cases could be misdiagnosed as other types of lameness, and cases could be overlooked at necropsy because of failure to dissect the iliac arteries.
In view of the high standard of care to which most racehorses are subjected, particularly in regard to deworming, the S. vulgaris hypothesis does not adequately explain the apparently higher incidence of aortic-iliac thrombosis in the racehorse. However, the apparently asymptomatic behavior of horse 16, a broodmare, may support the hypothesis that the condition will usually become clinically apparent only in those animals asked to perform maximally. Horse 16 was also unusual in that she developed the nephrotic syndrome, which could have contributed to hypercoagulability and thrombosis as occurs in dogs with the nephrotic syndrome. 16 The corrugations that were noted near mural plaques in the iliac arteries of affected horses have been reported previously.' Severe transverse folding of the intima of the external iliac and femoral arteries was reported in a 20-year-old horse5 and was suggested as a cause of intermittent claudication. These folds may be a variant of fibrous intimal plaques.
Equine aortic-iliac thrombosis has been suggested to be an equine counterpart of the human condition, thromboangiitis obliterans (Buerger's disease).''? 4 ' This suggestion has not been cited in any of the subsequent literature on equine aortic-iliac thrombosis. Thromboangiitis obliterans of man is "a chronic, occlusive, inflammatory disease affecting the small arteries and veins of the extremities," occurs only in cigarette smokers, primarily young men, and is likely a hypersensitivity reaction to tobacco. 45 The panarteritis and panphlebitis of thromboangiitis obliterans are quite unlike the lesions of equine aortic-iliac thrombosis. Aortic-iliac thrombosis most closely resembles the condition in man called arteriosclerosis obliterans, a form of atherosclerosis with an aortoiliac, femoropopliteal, or combined distribution, which characteristically causes in-termittent claudication. Chronic aortoiliac occlusion is also known as the Leriche ~yndrome.'~ Arteriosclerosis obliterans causes about 95% of the cases of chronic ischemia of the lower extremities, and hence intermittent claudication, in man, and occurs primarily in older men.
Although lipid, the hallmark of atherosclerosis, is rarely found in lesions of aortic-iliac thrombosis or in vascular lesions in animals in general, the fibrous plaques are very similar in both conditions. Human atherosclerosis is a multifactorial disease, the pathogenesis of which has not been explained by any one theory. However, the "reaction to injury" hypothesis is currently the most favored theory39 and such a mechanism might also underlie the development of aortic-iliac thrombosis in horses. Damage can occur to arterial endothelium at points of turbulence or branching" and attempts at repair may lead to plaque formation, and overlying thrombosis in some cases. If a thrombotic mass was formed at the aortic quadrifurcation by this means, as has been suggested by others,2' it would serve as a source of thromboemboli to the iliac arteries. As well, additional intimal plaques could develop in the iliac arteries independent of the aortic lesion, and thromboembolism would be less necessary as an hypothesis to explain the arterial occlusion seen in aorticiliac thrombosis.
Damage to the abdominal aortic endothelium might be expected because of movement of the aorta and increased blood flow to the hind limbs during vigorous exercise. In contrast to the tendency of arteries in most areas of the body to be surrounded by loose, areolar tissue, and thus capable of movement in relation to adjacent structures, the internal iliac arteries and their major branches are more closely bound to the ventral deep sacral fascia. It is conceivable that the forces acting on the region during locomotion together with this union may predispose the vessels to injury, in particular, to unusual distorting forces at the surface, thereby predisposing to the local adhesion of platelets. Individual variation in anatomy of the aortic quadrifurcation, vascular repair mechanisms, thrombogenesis, and fibrinolysis could predispose certain horses to the development of aortic-iliac thrombosis.
The thin fibrous intimal plaques which we observed in various branches of the abdominal aorta have previously been ascribed to the intimal migrations of strong y l e~.~~. 38 However, we noted similar thickenings in both affected and control horses in brachial, carotid, and cerebral arteries, sites in which strongyle migrations are unlikely. Hence, we wonder if these thickenings could represent degenerative arterial changes which could progressively enlarge due to mechanical stress, internal degeneration and hemorrhage, and lead to partial or complete arterial occlusion.
Organization of the intimal plaques, be they of thromboembolic origin or of primary arterial damage origin, is probably by the same mechanism as in human atherosclerosis3y and equine strongyl~sis,~~ namely migration of smooth muscle cells into the intima from the media. Smooth muscle cells are able to produce basement membrane, collagen, glycosaminoglycans, and elastic tissue, and are responsible for organizing and expanding the plaque.3y The most mature lesions in aortic-iliac thrombosis thus represent endoarterial scarring, or end-stage arterial disease.
We recently suggested that the condition should be renamed aortoiliofemoral arteriosclerosis on the basis of findings made during evaluation of early cases and the similarity of some lesions to arteriosclerosis in man. 37 In view of the evidence of a significant thrombotic component, and because of the possibility of strongyle-induced thromboembolism, e.g., horse 17, it appears more appropriate to retain the present name until such time as the roles of primary vessel wall changes and thromboembolism have been determined.
The heart is a source of thromboemboli to the aortic bifurcation and iliac arteries in man, dogs and cats with cardi~myopathy,~~ but cardiomyopathy has not been reported in horses, and was not evident in any horses in our series.
In summary, aortic-iliac thrombosis in horses may result from strongyle-related thromboembolism with organization of the thrombi, their incorporation into the arterial wall, and centripetal development of progressive thrombosis. Alternatively, spontaneous degenerative vascular disease, particularly at the aortic quadrifurcation, may result in thrombosis and thromboembolism. Unusual conditions, such as the nephrotic syndrome, may contribute to hypercoagulability and thrombosis. Routine inspection of the aortic quadrifurcation of all horses at necropsy would aid greatly in elucidating the prevalence of this vascular disease, and would undoubtedly contribute to knowledge of its pathogenesis.
